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Abstract 
 
During the last decade dramatic changes have taken place in the direction and pattern of trade of the emerging 
economies. Notable amongst them is the thriving trade in ‘fragmentation’ also called trade in Parts, Components and 
Accessories (PCA) wherein the production process is split into two or more steps. This growth in fragmentation trade 
involves relocating production stages to low cost countries where labour is abundant. In this paper, we examine and 
compare the trends in PCA exports of 12 emerging economies (9 from Asia and 3 from Latin America) for a period 
from 1994 to 2009. Empirical evidence suggests that considerable churning has taken place in Asia in exports of PCA 
as compared to countries in Latin America. For instance, Singapore occupied a leading position in 1994, but vacated 
it in 2002 which was occupied by Philippines. Further, we examine the share of Electronics and Automotive parts in 
total PCA exports and find that exports of Electronic parts account for a dominant share of PCA exports in Asia, but 
that of Automotive parts are a small fraction of the total PCA exports. But on the other hand, although exports of 
PCA are a small percentage of total exports in the Latin American countries, the production networks in automotive 
parts are more advanced compared to Asia. We use the Lafay index of specialization to study the changing 
comparative advantage of countries over time. The Logistic Performance Index and the Foreign Direct Investment 
inflows can to some extent explain the booming PCA trade. It is against this backdrop that we argue that there is need 
for a paradigm shift in the trade policies formulated and implemented by the governments. Policies must ensure 
productivity gains, up gradation of the manufacturing sector, expansion of domestic demand, participation of all 
segments of the population in income generation and so on. 
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1. Introduction 
How ‘Big’ is the trade in ‘Parts, Components and Accessories’ (PCA) in Asia and Latin America? 
How has the trade in electronics and automotive industries evolved in the two regions? What are the 
changes that we observe in the micro patterns of specialization? Who are the ‘Drivers’ of this process of 
production? These are some of the questions that we attempt to answer when we examine and compare 
the trends in fragmentation of production in Asia and Latin America. Traditionally trade was in final 
goods, driven by differences in technology and factor endowment. Production fragmentation, involves 
trade in intermediate goods. Firms exploit comparative advantage by slicing up production processes and 
allocating the production modules to different location based on differences in factor endowments across 
the fragmented production blocks. During the last decade or so, trade in PCA for which many alternative 
names have been coined, like “slicing the value chain” (Krugman, 1995), “vertical specialization” 
(Hummels et al. 2001), “international production sharing” (Ng and Yeats 1999), and “Outsourcing” 
(Hanson et al 2001), has exhibited a dynamism exceeding that of trade in final goods.   
The value of the total world component trade increased from about $ 404 billion in 2002 to $1,258 
billion in 2004. East Asian countries as a group are more strongly dependent on fragmentation based trade 
than any other region in the world. In 2004, components accounted for 33.5 percent of the total 
manufacturing exports of East Asian Countries, while it was only 2.9 percent of European Union 
Countries and 3.7 percent of NAFTA (Athukorala 2005). Foreign Direct Investment (FDI) inflows and 
Logistics have played an important role in increasing trade in PCA. Multinational companies set up 
factories in various countries to produce these parts and components at different location. Large inflows 
of FDI also lead to technology transfer and human capital accumulation in the host countries. In this 
highly competitive world, the quality of logistics can have a major bearing on a firm’s decision about 
which country to locate in and so on. Moreover, the process of international fragmentation is a dynamic 
where the comparative advantage shifts constantly, from one place to another. Multinational companies 
migrate when they locate cost differences. Given these dramatic changes there is a need for a paradigm 
shift in the trade policies. The rest of the paper is organized as follows. In section 2, we examine the 
exports of PCA and the evolution of trade in electronics and automotive parts in Asia and Latin America. 
In section 3, we study the changes in the comparative advantage using the Lafay index of specialization. 
Section 4 focuses on ‘Drivers’ of fragmentation of production where in we examine the FDI inflows and 
the Logistics of countries. Section 5 presents the main conclusions. 
 
2.  Exports of parts, components and accessories: an empirical analysis 
 
There is vast literature on ‘Fragmentation of Production’ covering its myriad aspects of which we 
present two strands: the theoretical support and the empirical evidence of fragmentation in Asia and Latin 
America. Jones et al. (2004) provide theoretical explanation and empirical testing of the great increases in 
trade in Parts and Components. International outsourcing has become a symbol of globalization. Actual 
trade flows suggest that disagglomeration seems to be more prevalent in the global economy than 
agglomeration which supports the expansion of intra-industry trade. Ng and Yeats (1999) report that 
production sharing in East Asia is considerably greater than is generally recognized, confirming to factor 
intensity theory i.e. countries with relatively low wages generally have a higher and more extensive 
revealed comparative advantage in assembly operations, which are generally labour intensive in nature. 
Lall et al (2004) find that fragmentation in the developing world concentrates in East Asia and Latin 
American countries for several reasons, including location, wages, skills, trade and FDI policies and 
infrastructure. The electronics and autos industry spearhead fragmented production in complex industries, 
but their evolution showed interesting differences. The electronics industry fragmented faster than autos, 
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largely for technical reasons: high value-to-weight ratios and lower capability needs for ‘fragmentable’ 
processes. Kimura et al (2007) employs a gravity approach to confirm their claim that differences in 
location advantages and service links costs play a significant role in determining the magnitude of trade in 
Machinery and Parts in East Asia.  
There are various factors at work which have strengthened and spread the process of fragmentation on 
global basis. Prominent among them are reduced trade and regulatory barriers because of the 
requirements of WTO membership and the increasing number of regional trading blocs which has 
facilitated migration of production to low cost countries in Southeast Asia and East Asia. Many 
developing countries undertook extensive liberalization programmes in the early 1980s and 1990s, 
opening doors to high degree of competition. Trade impediments in Southeast and East Asia, particularly 
those imposed on machinery parts and components have been steadily lowered. Further, rapid advances in 
production technology have enabled industry to slice up the value chain into finer, portable components. 
Technological innovations in communications and transportation have shrunk the distance that once 
separated the world’s nation and is useful for explaining the development of production networks 
especially in Asia. 
For our study we have selected a sample of nine countries from Southeast and East Asia and three 
countries from Latin America. The nine countries from  Asia are: China, India, Indonesia, Malaysia, 
Philippines, Singapore, Republic of Korea, Thailand and Vietnam and the 3 countries from  Latin 
America are: Argentina, Brazil and Mexico. The study covers a period of 15 years from 1994 to 2009. 
The data for empirical analysis is taken from UNcomrade. For computing the share of PCA in total 
exports and the Lafay index of specialization proposed by Lafay (1992) we follow the classification given 
by Athukorala (2005). Accordingly, 225 products have been identified as PCA at SITC 5 digit level of 
disaggregation, Revision 3(SITC 7:168 products and SITC 8:57 products).  
In this section we examine: i) the percentage share of PCA exports in total exports, ii) the shares of 
Electronics and Automotives parts in total PCA exports.  
 
2.1. The percentage share of PCA exports in total exports 
 
Table 1 report the percentage share of PCA exports in the total exports of 9 countries in Asia and 3 
countries in Latin America for a period from 1994 to 2009. At one end of the spectrum countries like 
China and Philippines have recorded spectacular growth in the share of PCA exports in their total exports. 
At the other end we have countries like India, Indonesia, Argentina and Brazil which have not been able 
to clock in an impressive increase in the share of PCA exports in their total exports. The percentage share 
of PCA exports in the total exports of China increased by almost 195 percent during the 12 years period 
from 1994 to 2006 thus, growing on an average at 16 percent per annum. Philippines saw a 350 percent 
jump in the share of PCA exports in its export basket, recording approximately a 30 percent annual 
average growth. The share of PCA exports in the export basket of Vietnam was comparable/marginally 
higher than that India. Thus as far as the percentage share of PCA exports in total exports is concerned, 
India is at the bottom of the ladder amongst the 9 sample countries from the Asian region.  In the Latin 
American countries we do not have “Stellar Performers” as we have noted above in the Asian region, as 
the percent share of PCA exports in their total exports has remained almost unchanged and constituted a 
small fraction of total exports in Argentina and Brazil. Mexico retained its dominant position during the 
entire period under observation. 
Without exception, all countries recorded a sharp fall in the share of PCA exports in their total exports 
in 2009 when the world was slowly recovering from the financial crisis of 2007-08 and were facing a 
weak global demand. It debunks the belief that the rapid growth in trade in East Asia had become a self –
contained economic entity with the potential for maintaining its own growth dynamism independently. It 
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was felt that the economic developments in the developed economies of the world would not shake their 
boats.  But the dramatic drop in trade since the onset of the economic crisis demonstrated that these 
economies cannot remain immune to economic developments of the developed countries. Trade in PCA is 
closely tied to demand for final goods from the US and other industrialized countries. 
 
Table 1. Share of parts, components & accessories in total exports, 1994 - 2009 
 
Country 1994 1998 2002 2006 2009 
China 4.8 7.8 12.8 14.2 9.9 
India 2.4 2.4 3.4 3.7 3.2 
Indonesia 2.4 3.7 6.3 4.6 3.9 
Malaysia 28.0 32.5 35.9 28.8 16.1 
Philippines 11.2 55.3 54.6 50.3 41.9 
Singapore 29.1 34.5 38.8 40.3 16.1 
Korea, Rep of 19.9 19.5 21.6 22.4 11.4 
Thailand 13.1 25.2 20.5 17.5 9.8 
Vietnam - - 3.4 4.0 3.7 
Argentina 3.5 2.6 2.8 2.4 1.9 
Brazil 5.7 6.3 5.4 5.1 3.5 
Mexico 14.7 15.4 16.5 15.1 11.0 
Source: Author's calculation based on UNcomtrade 
 
The success stories of spectacular increase in the exports of PCA in Asia and Latin America is further, 
analyzed in detail to indentify the product groups which have contributed to this increase. With a modest 
start in electronics and clothing industries in the late 1960s, multinational production links have gradually 
evolved and spread into many industries such as sport foot wear, automobiles, televisions and hand 
receivers, office equipment and so on.  In the following section we examine the shares of electronics and 
automobiles parts in total PCA exports.  
 
2.2. Digging deeper: share of electronics and automobiles parts in PCA exports 
 
In order to see how the exports of electronic and automotive parts have evolved in the two regions we 
group the exports from electronics industry into 3 subcategories i.e. i) Office machines and automatic data 
processing machines, ii) Television, radiobroadcasters, receivers, gramophones and telecom equipment, 
and iii) Thermionic, cold & photocathode valves. Table 2 presents the share of each of the subcategories 
in the total electronic exports and the share of electronics and automotive parts in total PCA exports. 
Broad observations are: 
x The leading position in the exports of Office machines and automatic data processing machines was 
confined to 4 ASEAN (Association of Southeast Asian Nations) countries. Singapore was in the 
leading position with 7.52 percent share in its total exports in 1994. Thailand took up the lead in 1998, 
Malaysia in 2002 and Philippines was able to maintain its dominant position in 2006 as well as 2009. 
Mexico emerges as the undisputed leader amongst the Latin American countries. Although, the 
percentage share of Mexico’s total exports of electronic parts and its sub categories i.e. Office 
machines and automatic data processing machines, Television and telecom equipments and semi 
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conductor was substantially lower when compared to percentage share of the leading exporters from 
the Asian region in that sub category.  
 
Table 2: Electronics and automobile exports as percentage share of total exports (1994 - 2009)  
(at SITC 5-Digit level of disaggregation)         
       
Descripti
on 
(SITC) 
Year Chin
a 
India Indon
esia 
Mala
ysia 
Phili
ppine
s 
Singa
pore 
Thail
and 
Rep. 
of 
Kore
a 
Vietn
am 
Arge
ntina 
Brazi
l 
Mexi
co 
Office 
Machine 
and 
Automat
ic Data 
Processi
ng 
Machine 
(ADP) 
1994 0.88 0.25 0.34 6.16 0.40 7.52 3.46 0.68 - 0.2 0.11 1.0 
1998 1.71 0.12 1.4 8.53 7.04 8.8 10.93 0.49 - 0.05 0.05 2.21 
2002 4.06 0.25 1.69 10.46 7.18 7.66 6.55 4.85 1.83 0.05 0.08 1.65 
2006 3.4 0.18 0.56 6.90 7.11 6.78 2.88 2.71 1.26 0.02 0.04 1.06 
2009 2.17 0.14 0.47 5.86 6.1 3.25 1.99 1.39 0.59 0.01 0.03 0.25 
Televisi
ons, 
radiobro
adcast,  
Receiver
s, 
Gramop
hones 
and 
Telecom 
equipme
nts 
1994 1.08 0.05 0.58 3.18 0.88 4.17 1.51 1.75 - 0.04 0.06 2.14 
1998 1.65 0.05 0.63 2.47 1.14 2.59 1.18 1.37 - 0.09 0.10 1.69 
2002 2.75 0.09 1.49 1.57 1.21 2.18 1.65 2.7 0.36 0.04 0.34 1.38 
2006 3.25 0.14 0.62 1.83 1.23 1.89 1.18 4.5 0.20 0.02 0.16 1.47 
2009 1.11 0.08 0.54 1.13 1.08 0.81 1.07 1.74 0.45 0.004 0.02 0.24 
Thermio
nic, Cold 
and 
Photocat
hode 
valves        
(Semi 
conducto
rs) 
1994 1.14 0.42 0.71 17.46 8.84 14.68 6.09 15.64 - 1.35 0.76 5.33 
1998 2.53 0.46 0.89 20.27 45.29 19.85 7.29 15.5 - 0.31 0.71 5.31 
2002 3.7 0.79 1.9 22.13 43.35 25.5 9.43 11.09 0.48 0.28 0.86 5.08 
2006 4.66 0.81 1.71 18.1 37.74 27.12 8.14 10.18 0.98 0.22 0.51 4.08 
2009 3.05 0.92 1.39 6.65 30.58 6.0 2.36 2.71 0.86 0.25 0.38 3.21 
Total 
Electroni
cs 
1994 3.36 0.72 1.63 26.8 10.1 26.31 11.06 18.01 - 1.59 0.93 8.66 
1998 5.89 0.62 2.91 31.27 53.46 31.25 19.40 17.36 - 0.45 0.86 9.22 
2002 10.5 1.13 5.08 34.16 51.24 35.33 17.63 18.64 2.67 0.37 1.28 8.51 
2006 11.3 1.13 2.9 26.83 46.07 35.8 12.20 17.39 2.43 0.26 0.71 6.61 
2009 6.33 1.13 2.4 13.64 37.76 10.06 5.42 5.85 1.9 0.26 0.43 3.70 
Parts of 
Automo
biles 
1994 0.36 0.92 0.43 0.28 0.01 0.68 1.13 0.57 - 1.07 2.52 3.45 
1998 0.57 0.92 0.4 0.25 1.01 0.55 0.79 0.99 - 1.14 2.81 3.22 
2002 0.88 1.04 0.73 0.29 1.89 0.61 1.29 1.45 0.24 0.94 2.03 4.03 
2006 1.18 1.12 0.91 0.38 2.73 0.74 2.30 2.90 0.91 1.26 2.24 4.41 
2009 1.20 0.72 0.63 0.53 3.23 0.99 2.30 2.93 0.60 0.87 1.61 3.81 
Source: Author’s calculation based on UNcomtrade 
x Singapore again spearheaded exports of Televisions, radio broadcasters and receivers, gramophones 
and telecom equipment. Although, Singapore continued to occupy a leading position in 1998 and 
2002, the percentage share of this subgroup had almost halved in 2002 and finally Singapore 
relinquished its position to Republic of Korea in 2006. Taking into account the low base year effect, 
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we find that the exports of Republic of Korea in Television and telecom equipment had increased by 
almost 157 per cent and that of China by almost 200 percent.  
x The sub group of Thermionic, cold and photocathode valves in the electronic industries are the 
undisputed champions, spearheading a double digit share in total exports of electronics parts of 4 
countries out of 9 countries from Asia. The performance of this subcategory in total electronics export 
is in stark contrast to share of exports of Office machines and Television, radio broadcaster & telecom 
equipment group which remained below 10 percent for all countries (except Thailand in 1998) in all 
years. Philippines, for instance recorded an impressive 412 percent growth in exports of Thermionic, 
cold and photocathode valves during the period from 1994 to 2006, and that of Singapore almost 
doubled during the same period. The lack luster performance in exports of electronic part in Latin 
American countries showed no signs of improvement. 
x In Argentina and Brazil, even though the share of PCA exports in the total exports is very small, the 
share of automotive parts account for more than fifty percent share, and are much higher than the 
share of electronics parts in the total PCA exports. Automotive parts make up about one fourth of 
Mexico’s PCA exports.  The combined share of exports of automobile parts in Latin America was 
7.04% in 1994. While that of Asian countries was just 4.38 percent. The percentage share of 
Automobiles parts in the total exports of Mexico and Brazil exceeded those of sample countries in 
Asia. While exports of electronic parts eclipses that of automotive exports of the sample countries 
from Asian, with exception to India, exports of automobile parts are substantially higher than those of 
electronic parts in the Latin American countries. 
Thus, we see that there is wide variation in the share of electronic parts and automobile parts in the 
total exports baskets of Asian and Latin American countries. Fragmentation of production is a dynamic 
process and the advantage which a country may enjoy may be lost to another country due to technological 
progress, rising labour costs, transport costs and so on. The question which arises and we attempt to 
answer is: what has happened to the comparative advantage enjoyed by a country in a given period? Has 
it changed/remained the same? To study these micro variations in the pattern of specialization in PCA 
exports we use the Lafay index of specialization in the following section. 
  
3. Micro patterns of pca exports 
 
In the process of Fragmentation goods cross borders with value addition taking place each time. It is 
therefore appropriate to use an indicator of Revealed comparative advantage (RCA) that is able to control 
to extent the import intensity of exports. The Lafay index by taking into account imports, allows 
controlling for intra-industry trade and re-exporting flows. The traditional RCA index proposed by 
Balassa (1966) takes into account only the export flows of a country. The Lafay index is therefore more 
suited to deal with the problem of fragmentation production. We use a modified version of the Lafay 
(1992) index, proposed and used by Zahgini (2003).  
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Where Xij and Mij are exports and imports of product j of country i, towards and from the rest of the 
world, respectively, and N is the number of items. According to the index, the comparative advantage of 
country i in the production of items j is thus measured by the deviation of product j normalized trade 
balance from the overall normalized trade balance, multiplied by the share of trade (imports plus exports) 
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of product j in total trade. Therefore, it sums up to zero across all products regardless of any global 
imbalance between country i’s total exports and imports. 
If the Lafay index is positive (negative), than country i has a revealed comparative advantage 
(disadvantaged) in product i. The absolute value of the index measures the intensity of the advantage 
(disadvantage) of country i in product j. One additional desirable property of the Lafay index is that it can 
vary between -50 (full despecialization) and +50 (full specialization); these limit –values can only be 
reached if the overall trade balance is nil (Marconi & Rolli, 2008). 
We follow the same classification of products (as in section 2.0) and compute the Lafay index for 225 
commodities at SITC 5 digit level of disaggregation, Revision 3. We than identify top 5 commodities in 
which the country specializes (despecializes) in 1994 and 2006, but report only top 3 commodities in 
which the country has revealed comparative advantage. The Lafay index values for Vietnam have not 
been reported as import data for relevant is not available. We observe considerable churning within and 
across countries in the values of the index during a 12 year period, leaving out 2009.  
Some broad observations from Table 3 are as follows: 
x China shows highest specialization in parts of automatic data processing machines (SITC 75977) in 
1994 and 2006. The value of the Lafay index is 4.49 percent and 7.21 percent respectively. Indonesia, 
Malaysia, Singapore, Thailand and Rep. of Korea also have comparative advantage either in 1994 or 
2006 or both the years. 
x The value of Lafay index for parts and accessories n.e.s. for tractors, motor cars and other motor 
vehicles, trucks, public transports, vehicles and road motor vehicles (SITC 78439) is highest for India 
(Lafay index: 5.12 percent in 2006), followed by the Rep. of Korea (Lafay index: 4.58 percent in 
2006) and China (Lafay index 1.39 percent). This product does not appear among the top 5 products 
of specialization in the remaining sample countries. 
x Philippines exhibits highest comparative advantage with the value of Lafay index of 23.75 percent in 
Electronics integrated circuits and Micro assemblies (SITC 77649) in 1994. The value of the index in 
2006 was 7.39 percent. 
x Thailand is the only country amongst the sample countries to enjoy comparative specialization in parts 
of aircrafts and associated equipments, spacecrafts and spacecraft launched vehicles n.e.s, (SITC 
79297). The value of the Lafay index was 2.0 percent in 2006. 
x Argentina, Brazil and Mexico report positive and high values of the Lafay index in Parts suitable for 
use solely with spark-ignition /compression ignition combustion piston engines (SITC 71391, SITC 
71392) either in 1994 or 2006 or in both the years. 
x The value of the Lafay index for Mexico in SITC 77261 & SITC 77255 is high and comparable with 
value of index in Malaysia and China respectively. 
x There is considerable variation in the top 5 commodities of specialization in 1994 and 2006. 
x We find that in some commodities in which, a country had enjoyed specialization in 1994 with a 
positive value of the Lafay index, has become negative (despecialization) in 2006. 
This section reinforces the premise that fragmentation process is a dynamic one in, which remaining 
competitive is of utmost importance. Who are the ‘Drivers’ of this dynamic process? In looking for 
answers we examine the Logistics Performance Index and the FDI inflows. 
 
4. ‘Drivers’ of fragmentation of production 
   
Advances in the speed of moving goods and major reduction in the costs of doing so have contributed 
significantly to making fragmentation of production a reality. Low logistics costs improve international 
market access and leads directly to increased trade. The literature offers substantial evidence linking 
improvements in transport and logistics directly to improvements in export performance. Hummel’s 
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(2001) pointed out that time cost could matter particularly for trade in Parts and Components. Limao & 
Venables (1999) estimates that differences in infrastructural quality amount for 40 percent of the variation 
in transport costs for coastal countries and up to 60 percent for landlocked countries.  According to 
Kimura et al (2005) the important elements in the fragmentation theory are the differences in location 
advantages and service link costs. They play a significant role in determining the magnitudes of trade to 
machinery parts and component. Shaw and Wang (2002) find that smaller and new airports in the East 
Asia region were continuing to offer improved services. At the same time, the capacity fleet containers 
ships in East Asian routes increased at an average rate of more than 20 percent a year during the 1990s, 
while competition between shipping lines drove down shipping costs.  
 
Table 3. Items of top of specialization in the sample countries:  Lafay Index of specialization    
 
China   Lafay Index India   Lafay 
Index 
SITC Description 1994 SITC Description 1994 
75997 Parts of automatic data 
processing machines,  
4.49 78537 Parts and accessories of bicycles 
and other cycles  
5.23 
76499 Parts of apparatus for sound 
recorders  
1.69 78439 Parts and accessories tractors, 
motor cars  
2.83 
77255 Switches for electrical apparatus 0.83 75997 Parts of automatic data 
processing machines,  
1.47 
    2006     2006 
75997 Parts of automatic data 
processing machines,  
7.21 78439 Parts and accessories  tractors, 
motor cars  
5.12 
76493 Pars of Television receivers, 
radiobroadcast receivers 
4.28 71392 Parts n.e.s. suitable for use with 
compression ignition engines 
2.37 
78439 Parts and accessories n.e.s 
tractors, motor cars  
1.39 78431 Bumpers and parts there of 1.36 
Indonesia   1994 Malaysia   1994 
78537 Parts and accessories of bicycles 
and other cycles  
3.77 77649 Electronics integrated circuits 
n.e.s. 
7.71 
76493 Parts of Television receivers, 
radiobroadcast receivers  
3.55 75997 Parts of automatic data 
processing machines,  
7.12 
75997 Parts of automatic data 
processing machines,  
2.77 77645 Hybrid integrated circuits 3.00 
    2006     2006 
75997 Parts of automatic data 
processing machines,  
5.03 77641 Digital monolithic integrated 
units 
7.03 
77812 Electric Accumulators 2.50 75997 Parts of automatic data 
processing machines,  
4.91 
76499 Parts of apparatus for sound 
recorded  
2.36 77261 Boards, panels, consoles and 
other bases, for electrical control  
1.02 
Philippines   1994 Singapore   1994 
77649 Electronic integrated circuits and 
micro assemblies 
23.75 76493 Parts of television receivers, 
radio broadcasts 
2.17 
77639 Semiconductor devices n.e.s. 4.35 77645 Hybrid integrated circuits 1.54 
77633 Transitions with a dissipation 
rate of 1 watt or more 
2.23 77611 Television picture tubes, colour 0.98 
  2006     2006 
77633 Transitions with a dissipation 
rate of 1 watt or more 
10.48 77643 Non digital monolithic 
integrated units 
4.91 
77649 Electronic integrated circuits and 
micro assemblies 
7.39 75997 Parts of automatic data 
processing machines,  
1.41 
77641 Digital monolithic integrated 
units 
5.40 77689 Parts of electronic integrated 
circuits and micro assemblies 
0.73 
Thailand   1994 Republic 
of Korea 
  1994 
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75997 Parts of automatic data 
processing machines etc. 
4.81 77641 Digital monolithic integrated 
units 
12.36 
77645 Hybrid integrated circuits 3.82 77889 Electrical parts of machinery or 
apparatus 
5.92 
76499 Parts of apparatus for sound 
recorder etc. 
1.63 77611 Television picture tubes, colour 1.79 
    2006     2006 
77643 Non digital monolithic 
integrated units 
2.49 76493 Parts of television receivers, 
radio broadcasts  
6.19 
79297 Parts of aircraft and associated 
equipment etc. 
2.02 78439 Parts of and accessories n.e.s. 
for tractors, cars  
4.58 
77641 Digital monolithic integrated 
units 
1.00 75997 Parts of automatic data 
processing machines,  
2.38 
Argentina   1994 Brazil   1994 
77259 Electrical Apparatus for 
switching 
14.0 71391 Parts n.e.s suitable for use with 
spark ignition internal 
combustion piston engine 
6.84 
88592 Watch straps, watch bands & 
bracelets & Parts thereof 
1.77 71392 Parts n.e.s with compression 
ignition 
6.59 
75997 Parts of automatic  data 
processing Machine 
0.63 71491 Parts of turbojets 1.21 
    2006     2006 
71391 Parts n.e.s. suitable for spark 
ignition 
3.74 71392 Parts n.e.s with compression 
ignition  
8.63 
82119 Parts of seats, n.e.s.  2.47 71391 Parts of turbojets 3.18 
71392 Parts n.e.s. solely with 
compression ignition 
1.69 72399 Parts n.e.s civil engineering etc, 
Machinery 
1.12 
Mexico   1994    
76493 Parts of television receivers, 
radiobroadcast etc 
4.58    
77889 Electrical parts of Machinery or 
apparatus 
2.17    
82119 Parts of seats, n.e.s. 2.17    
    2006    
82119 Parts of seats, n.e.s. 4.82    
77261 Boards, panels, consoles and 
other boards 
2.49    
 
4.1. The logistics performance index 
 
The period of the present study is from 1994 to 2009 and the Logistic Performance Indicators which 
we propose to use to indicate the importance of logistics in PCA trade were first reported in 2007. Despite 
the differences in the time periods we can use the index to give us an idea about the degree to which the 
differences in the value of the index can explain the differences in export performance of the sample 
countries. 
Based on a worldwide survey of global freight forwarders and express carriers, the LPI is 
benchmarking tool developed by the World Bank that measures performance along the logistic supply 
chain within a country. The World Bank Logistic Performance Index (LPI) summarizes the performance 
of countries in several areas that capture the current logistic environment. They range from traditional 
areas such as custom procedures, logistics costs, and infrastructure quality to new areas like the ability to 
trade and trace shipments, timeliness in reaching a destination, and the competence of the domestic 
logistic industry The LPI and its indicators are given on a numerical scale, from 1 (worst) to 5 (best). 
While all developed countries are top performers there are significant differences among developing 
countries at similar incomes. Among developing countries, logistics over achievers are also those 
experiencing economic growth led by manufacturing exports (Arvis et al 2007).  
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Table 4 reports the LPI and country ranks. The scores on LPI in China, India, Indonesia and Thailand 
are substantially higher than the relevant average score of LPI for Low Middle Income Countries. The 
score of LPI of Vietnam belonging to the low income group of countries is comparable to the score of LPI 
for the upper middle income countries. Similarly, Malaysia which belongs to the upper middle income 
category of countries enjoys an LPI score of 3.48 which is close to the 3.55 the LPI score of High Income 
countries. 
Studying Tables 1, 2, 3 and 4 together we find that those countries who are performing well on the 
LPI are also the ones experiencing increases in PCA trade, with exception to India. 
  
Table 4: The Logistic Performance Index: Country Ranking and Scores 
 
Country Rank Scores 
China 30 3.32 
India 39 3.07 
Indonesia 43 3.01 
Malaysia 27 3.48 
Philippines 65 2.69 
Singapore 1 4.19 
Korea, Rep of 25 3.52 
Thailand 31 3.31 
Vietnam 53 2.89 
Argentina 45 2.98 
Brazil 61 2.75 
Mexico 56 2.87 
Source: International Bank for Reconstruction and Development & The World Bank, 2007 
 
4.2. The inward FDI performance index 
 
FDI plays an important role in international production sharing. In Table 5 and 6 we have compared 
the absolute values of FDI inflows and as their percentage share of GDP. We find that in countries like 
Malaysia, Philippines, Singapore, Korea, Thailand and Vietnam the increasing share of PCA exports (see 
Table1) is closely related to higher inflows of FDI into these countries.  But to further strengthen our 
premise that FDI inflows promote trade in PCA, we look at the Inward FDI performance index.   
The inward FDI performance index can provide a starting point for benchmarking how countries 
succeeded in attracting FDI. The index is the average of three ratios, showing each country’s share in 
world FDI relative to its share in Gross domestic product, employment and exports. If a country’s share of 
global inward FDI matches its relative share in Global GDP, the country’s Inward FDI performance Index 
is equal to one. A value greater than one indicates a larger share of FDI relative to GDP, a value less than 
one indicates a smaller share of FDI relative to GDP. A negative value means foreign investors 
disinvested in that period. The index is calculated using three year average to offset annual fluctuation in 
the data (unctad.org). 
Table 7 reports the Inward FDI performance index for the period 1993 – 1995 and 2005 – 2007. We 
observe significant dispersion in the rankings and the index value of countries between the two time 
periods. In 1993 – 1995, 9 countries of which two were from Latin America had an inward FDI index 
value of greater than one. But in 2005 -2007 only 4 countries had an inward FDI performance index value 
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of greater than 1. Singapore slipped from second position in 1993 – 1995 to the 7th position. Other 
countries which experienced similar downtrend were China, Malaysia and Vietnam. Thus, countries 
which have a relatively higher Inward FDI performance index also have higher percentage share of PCA 
trade in their total trade. 
 
Table 5. FDI inflows, by region and economy, 1994-2000 (Millions of Dollars) 
 
Region / economy 1994 1998 2002 2006 2009 
Developing economies  103 376  190 737  174 920  429 459  510 578 
Asia  68 103  94 846  100 121  283 463  307 527 
South East Asia and Asia  66 220  91 789  95 725  216 351  241 534 
China  33 767  45 463  52 743  72 715  95 000 
Republic of Korea  795  5 072  3 399  4 881  7 501 
India  974  2 633  5 630  20 328  35 649 
Indonesia  2 191 -  207   232  4 914  4 877 
Malaysia  4 581  2 714  3 203  6 060  1 430 
Philippines  1 591  1 752  1 542  2 921  1 963 
Singapore  8 550  7 314  6 402  29 348  15 279 
Thailand  1 369  7 492  3 355  9 517  4 976 
Viet Nam  1 945  1 700  1 200  2 400  7 600 
Latin America and the Caribbean  29 004  85 573  58 582  98 459  140 997 
Argentina  3 635  7 291  2 149  5 537  4 017 
Brazil  2 150  28 856  16 590  18 822  25 949 
Mexico  10 973  12 757  23 783  20 052  15 334 
Source :www.unctad.org 
 
5. Conclusion 
 
In this paper we have updated the analysis to the most current year where comparable data are 
available. Our study provides a comparative analysis of trade in two most dynamic regions in the world, 
Asia and Latin America. Trade in PCA constituted Fifty percent of Philippines total exports in 2006. 
Electronic goods constitute about three fourths of the total exports of PCA in countries like Malaysia, 
Philippines and Singapore. Exports of electronic parts are much larger than that of automotive parts in 
Asia. In the Latin American countries trade in PCA is a small percent of the total exports. But share of 
automotive parts is higher as compared to that of the Asian countries. The values of the Lafay index of 
specialization reveal that the comparative advantage has changed rapidly between 1994 and 2006. 
Countries with high quality of transportation and communication combined with large inflow of FDI have 
been able to maintain increasing share of PCA exports in total exports. All countries recorded a sharp fall 
in the share of PCA exports in their total exports in 2009. The economic crisis of 2007-2008 
demonstrated that these economies cannot remain immune to economic developments of the developed 
countries. Trade in PCA is closely tied to demand for final goods from the US and other industrialized 
countries. 
To maintain their competitive advantage in exports of PCA, it is imperative to design and implement 
policies, which will foster cooperation and growth among the developing countries. The external 
dependence of the sample countries must be curtailed. Expansion of domestic demand by ensuring greater 
participation of all segments of the population in income generation will help. The state machinery must 
be geared to improve and expand trade logistics; only than a strong regional trade dynamism can be 
sustained. In this context regional cooperation in areas of trade and transport facilitation would indeed go 
a long way in enhancing existing trade volumes. Countries should be encouraged to adhere to 
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international rules and regulation in environment, labour and product standards. Dissemination of 
information is vital for efficient functioning of markets. Regional cooperation through creating new 
regional information networks and institutions and strengthening the existing ones will further help in 
consolidating Asia’s position as hub for international products sharing. Research & Development links in 
the region must also be strengthened.  
 
Table 6. FDI Inflows as percentage of Gross Domestic Product (1994 – 2006) 
Country 1994 1998 2002 2006 
China 12.7 16.8 14.9 10.5 
India 1.1 3.3 5.0 5.7 
Indonesia 8.3 29.9 3.5 14.3 
Malaysia 30.8 62.4 37.2 34.5 
Philippines 13.6 22.5 15.1 13.6 
Singapore 77.7 105.4 153.1 165.1 
Korea, Rep of 10.9 22.8 30.3 36.9 
Thailand 1.9 5.6 11.5 13.4 
Vietnam 33.0 57.5 74.3 15.0 
Argentina 7.9 16.0 42.3 27.9 
Brazil 11.3 12.6 19.9 22.0 
Mexico 7.9 15.1 24.9 25.5 
Source: www.unctad.org 
 
Table 7. Inward FDI Performance Index 
1993 - 1995 2005 - 2007 
Economy Rank Index Value Rank Index Value 
China 11 5.780 88 0.986 
India 108 0.378 106 0.629 
Indonesia 58 1.543 104 0.668 
Malaysia 6 6.867 71 1.377 
Philippines 43 2.224 96 0.767 
Singapore 2 11.506 7 5.394 
Korea, Rep of 118 0.199 130 0.197 
Thailand 73 1.174 64 1.52 
Vietnam 3 9.28 43 2.152 
Argentina 53 1.567 90 0.871 
Brazil 103 0.455 97 0.751 
Mexico 38 2.569 91 0.868 
Source: UNCTAD, FDI/TNC data base   
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